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0 A static electricity eliminating structure for an 
electronic device to be connected to a main device, 
comprises an electronic device (1) including a circuit 
board having input/output terminals and an IC chip 
mounted thereon, an upper and a lower metallic 
panel (6) sandwiching said circuit board there- 
between through insulating spacers, said panels hav- 
ing printing surfaces and being electrically connect- 
ed together through a built-in conductor member, 
said electronic device (1) further including a metallic 
surface portion (16) provided on the surface of either 
said upper or lower panel (6), said metallic surface 
portion (16) being electrically connected to said up- 
per or lower panel (8), and a connector (20) of a 
main device to which said electronic device (1) is 
connected, said connector having a resilient static 



electricity eliminating terminal (25) which is longer 
than connector terminals (21} of said connector and 
comes into contact at its distal end with said metallic 
surface portion (16) of the electronic device (1). so 
that when said electronic device is connected to said 
connector, the distal end of said static electricity 
eliminating terminal (25) is brought into press-con- 
tact with said metallic surface portion (16) of said 
electronic device (1). When the electronic device is 
connected to the connector, the distal ends of the 
terminals (25) are brought into presscontact with the 
metallic surface portions (16) before the input/output 
terminals are connected to the connector terminals 
of the connector, thereby enabling a satisfactorily 
high contact pressure and a satisfactorily large con* 
tact area to be obtained. 




FIG. 1 
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STATIC ELECTRICITY ELIMINATING STRUCTURE FOR ELECTRONIC DEVICES 



The present invention relates to a static elec- 
tricity eliminating structure for an electronic device, 
especially a memory card. More particularly, the 
present invention relates to a static electricity elimi- 
nating structure designed to prevent destruction 
due to static electricity of an electronic device and 
a main device to which the electronic device is 
connected. 

In a typical conventional static electricity elimi- 
nating structure for a memory card, static elec- 
tricity that is generated on the surface of the mem- 
ory card is drained away to a circuit board which is 
incorporated in the memory card and which has 
input output terminals and also has an IC chip 
mounted thereon, and the static electricity is than 
passed to some of connector terminals to which 
the inputoutput terminals of the memory card are 
connected, in this case, however, the static elec- 
tricity flows through the circuit module on the cir- 
cuit board in the memory card and it is therefore 
only possible to obtain a static withstand voltage of 
about 10 kV. 

To increase the static withstand voltage a static 
electricity eliminating structure for a memory card 
has been provided, which will be explained in detail 
later with reference to Figs. 4 to 7. As will be 
understood from that detailed description this prior 
art suffers from the problem that a sufficient in- 
crease of the static withstand voltage is not possi- 
ble. 

It is accordingly an object of the present inven- 
tion to provide a static electricity eliminating struc- 
ture for an electronic device, especially a memory 
card, which has an increased static withstand volt- 
age and is capable of preventing destruction due to 
static electricity of the electronic device and the 
main device. 

This object is achieved with an electricity elimi- 
nating structure as claimed. 

According to the present invention, a metallic 
surface portion is provided on the surface of either 
the upper or lower panel and electrically connected 
to the upper or lower panel, and the connector of 
the main device is provided with a resilient static 
eliminating terminal which is longer than the con- 
nector terminals of the connector and comes into 
contact at its distal end with the metallic surface 
portion of the electronic device. Accordingly, when 
the electronic device, for instance a memory card, 
is connected to the connector, the distal end of the 
static eliminating terminal of the connector is 
brought into press-contact with said metallic sur- 
face portion before the input/output terminals of the 
electronic device are connected to the connector 
terminals of the connector. Since, at this time, a 



satisfactorily high contact pressure and- a satisfac- 
torily large contact area are obtained, the contact 
resistance is small and the static electricity that is 
generated on the electronic device is drained away 
5 to the frame ground of the main device from the 
metallic surface portion through the static eliminat- 
ing terminal, thereby effecting elimination of the 
static electricity. 

An embodiment of the present invention will be 
to described hereinafter with reference to the draw- 
ings, in which 

Fig. i is a perspective view showing one em- 
bodiment of the present invention. 
Fig. 2 is a sectional view showing the embodi- 
es ment just before the memory card is connected 
to the connector. 

Fig. 3 is a sectional view showing the memory 
card as it is connected to the connector. 
Fig. 4 is a perspective view showing a memory 
20 card and a connector which constitute in com- 
bination a conventional static electricity eliminat- 
ing structure. 

Fig. 5 is a sectional view of the memory card of 
Fig. 4, 

25 Fig. 6 is a sectionai view of the memory card of 
Fig. 4 as it is connected- to the connector, and 
Fig. 7 is another sectional view of the conven- 
tional memory card static electricity eliminating 
structure. 

oo In order to facilitate the understanding of the 
present invention a conventional static electricity 
eliminating structure for a memory card will first be 
explained with reference to Rgs. 4 to 7. 

In these figures, reference numeral 1 denotes a 

as memory card, 2 a circuit board incorporated in the 
memory card 1. 3 input/output terminals of a circuit 
module provided on the circuit board 2, 4 IC chips 
mounted on the circuit board 2, 5 resin spacers 
and 6 and 7 an upper and a lower metallic panel 

40 having printed surfaces and sandwiching the circuit 
board 2 therebetween through the insulating spac- 
ers 5. 

Conductor members 8 electrically connect to- 
gether the upper and lower panels 6 and 7 and are 

45 internally connected to a ground terminal of the 
circuit board 2. -A shutter plate 9 is provided at a 
window portion ol the upper panel 6, the shutter 
plate 9 being electrically connected to the upper 
panel 6. Static electricity eliminating pieces 10 are 

so provided on both sides, respectively, of the shutter 
plate 9 and project from the side surfaces of the 
upper panel 6. A spring u constantly biases the 
shutter plate 9 in a direction to close the shutter 
plate 9. 

Reference numeral 20 denotes a U-shaped 
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connector 20 to which the memory card 1 is con- 
nected. A plurality of connector terminal 21 partially 
project from the outer peripheral surface of the 
connector 20. A card guide groove 22 is provided 
in the inner peripheral surface of the connector 20. 
Static electricity eliminating terminal pieces 23 are 
provided at both end portions, respectively, of the 
connector 20, the terminal pieces 23 projecting into 
the card guide groove 22. Static electricity eliminat- 
ing terminals 24 project from the outer peripheral 
surface of the connector 20. the terminals 24 being 
connected to the respective terminal pieces 23. 

tn the memory card static electricity eliminating 
structure having the above-described arrangement, 
for connecting memory card 1 to connector 20 that 
is connected to a main device, the memory card 1 
is inserted, at the side thereof where the shutter 
plate 9 is provided, into the card guide groove 22 
m the connector 20. At this time, the static elec- 
tricity eliminating pieces 10 provided on the shutter 
plate 9 abut against the terminal pieces 23 projec- 
ting into the card guide groove 22. Accordingly, as 
the memory card 1 is further inserted, the shutter 
plate 9 forming a unit with the pieces 10 is opened 
against the biasing force from the spring 1 1 . Since 
the input-output terminals 3 are disposed directly 
below the shutter plate 9. the connector terminals 
2t of the connector 20 are connected to the 
inputoutput terminals, as shown in Figs. 8 and 7. 
At this time, the pieces 10 provided on the shutter 
plate 9 remain in press-contact with the terminal 
pieces 23 of the connector 20. as shown in Fig. 7. 
Accordingly, static electricity that is generated on 
the memory card 1 flows, when the memory card 1 
is connected to the connector 20. from the pieces 
10 which are electrically connected to the upper 
panel 6 of the memory card 1 to the terminal 
pieces 23 of the connector 20 and further flows 
from the terminal pieces 23 to the frame ground of 
the main device that is connected to the terminals 
24. In this way the static electricity is eliminated. 

In the conventional memory card static elec- 
tricity eliminating structure described above, the 
static electricity eliminating pieces 10 are provided 
on both sides of the shutter plate 9 which opens 
and closes the input/output terminals 3 of the 
memory card 1 , in such a manner that the pieces 
10 project from the side surfaces of the upper 
panel 6, while the connector 20 is provided with 
static electricity eliminating terminal pieces 23 pro- 
jecting into the card guide groove 22 into which the 
memory card 1 is inserted. Therefore, when the 
memory card 1 is connected to the connector 20. 
the pieces 10 are slid and brought into presscon- 
tact with the terminal pieces 23. However, since the 
area of contact between each piece 10 and the 
corresponding terminal piece 23 is small, the con- 
tact resistance between the pieces 10 of the mem- 



ory card and the terminal pieces 23 of the connec- 
tor 20 exceeds i kn. whereas the contact resi 
stance should preferably be held down to 200 o or 
less. For this reason, the prior art surfers from the 

5 problem that it is impossible to achieve a marked 
increase in the static withstand voltage. 

With reference to Figs. 1 to 3 an embodiment 
of the present invention will now be described, in 
these figures, arrangements which are substantially 

ro the same as those in the above described prior art 
are denoted by the same reference numerals and a 
repeated description thereof will be omitted. 

Reference numeral 1 5 denotes a socket which 
is provided on the end portion of the memory card 

rs 1 used here as an example of an electronic device. 
The memory card 1 is to be inserted into the 
connector 20. The socket 15 is interposed between 
the end portions of the upper panel 6 and the lower 
panel 7 which are inserted into the connector 20. 

20 The socket 15 has pairs of male terminals 15a 
which are connected to the input/output terminals 3 
provided on the circuit board 2. The socket 15 
further has female terminals 15b built therein. A 
pair of rectangular metallic surface portions 16 are 

23 provided on the surfaces of the side portions at 
that end of the upper panel 6 which is to be 
inserted into the connector 20. the panel 6 having a 
printed surface. Formation of the metallic surface 
portions 16 may be effected by providing a printed 

30 surface on the plain surface of the upper panel 6 
with a paint in such a manner that regions which 
are defined as the metallic surface portions 16 are 
left unpainted. or by applying an electrically con- 
ductive paint to regions of the plain surface of the 

as upper panel 6 which are defined as the metallic 
surface portions 16 and then applying a printing 
paint to the rest of the plain surface. It is, as a 
matter of course, possible to obtain the same ad- 
vantageous effects by forming the me tallic surface 

40 portions 16 by means of plating with nickel, gold 
etc. 

The connector terminals 21 of the connector 20 
are formed in a pin-shaped configuration. A pair of 
resilient static electricity eliminating terminals 25 

4$ are provided on both end portions, respectively, of 
the connector 20 in parallel to the connector termi- 
nals 21, the static electricity eliminating terminals 
25 being longer than the connector terminals 21. 
Each static electricity eliminating terminal 25 has a 

so curved distal end portion 25a. 

In the memory card static electricity eliminating 
structure having the arrangement described above, 
when the memory card 1 is connected to the 
connector 20. since the static electricity eliminating 

55 terminals 25 provided on the connector 20 are 
longer than the connector terminals 21. the curved 
distal end portions 25a of the terminals 25 come 
into press-contact with the metallic surface portions 
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16 on the upper panel 6 of the memory card 1 
before the female terminals 15b of the socket 15. 
which are connected to the input/output terminals 3 
of the memory card 1 . come into contact with the 
connector terminals 21 of the connector 20. With 
this press-contact state being maintained, the con- 
nector terminals 21 of the connector 20 and the 
female terminals 1 5b in the socket 15 of the mem- 
ory card 1 are connected to each other. Accord- 
ingly, when the static electricity eliminating termi- 
nals 25 of the connector 20 come into press- 
contact with the metallic surface portions 16 of the 
memory card 1 , the static electricity generated on 
the memory card 1 flows from the metallic surface 
portions 16 to the terminals 25 and from there to 
the frame ground of the main device to which the 
terminals 25 are connected. Thereby, the elimina- 
tion of the static electricity is effected. At this time, 
since the terminals 25 of the connec tor 20 are 
resilient and their distal end portions 25a are 
curved, the terminals 25 are brought into contact 
with the metallic surface portions 16 with a suffi- 
ciently high contact pressure. Since the metallic 
surface portions 16 of the memory card 1 are 
sufficiently wide to enable the terminals 25 to move 
relative to the metallic surface portions 16 while 
keeping contact with them, it is possible to obtain a 
wide contact area between each of the static elec- 
tricity eliminating terminals 25 and the correspond- 
ing metallic surface portion 18. Since the terminals 
25 rub against the metallic surface portions 16. any 
dirt or other contact impairing matter on the metal- 
lic surface portions 16 will be scraped off to ensure 
a reliable contact. Thus, the contact resistance is 
200 n or less and a satisfactorily high static with- 
stand voltage is obtained. Accordingly, the static 
electricity thai is generated on the memory card 1 
is effectively and reliably eliminated through the 
metallic surface portions 16 and the static elec- 
tricity eliminating terminals 25. In addition, since 
the static electricity eliminating structure has a sat- 
isfactorily high static withstand voltage, it is possi- 
ble to prevent destruction due to static electricity of 
the memory card 1 and the main device. 

Although in the foregoing embodiment the me- 
tallic surface portions 1 6 are provided on the upper 
panel 6 of the memory card 1 . the metallic surface 
portions 16 may be provided on the lower panel 7 
or on the sides of the memory card 1. In such an 
alternative arrangement, the installation positions of 
the static electricity eliminating terminals 25 which 
are brought into contact with the metallic surface 
portions 16 are, needless to say. required to be 
properly changed in correspondence with the posi- 
tions of the metallic surface portions 16. 

As has been described above, in the present 
invention, metallic surface portions are provided on 
the surface of either the upper or lower panel and 



electrically connected to the upper or lower panel, 
and the connector is provided with resilient static 
electricity eliminating terminals which are longer 
than connector terminals of the connector and 

s come into contact at their distal ends with the 
metallic surface portions of the memory card. 
Thus, when the memory card is connected to the 
connector the distal ends of the static electricity 
eliminating terminals of the connector are brought 

io into press-contact with the metallic surface portions 
of the memory card before the input/output termi- 
nals of the memory card are connected to the 
connector terminals of tha connector, thereby en- 
abling a satisfactorily high contact pressure and a 

ts satisfactorily large contact area to be obtained. 
Accordingly, the contact resistance between the 
metallic surface portions of the memory card and 
the static electricity eliminating terminals of the 
connector is small and a satisfactorily high static 

20 withstand voltage is obtained. The static electricity 
that is generated on the memory card is drained 
away to the frame ground of the main device from 
the metallic surface portions through the static 
electricity eliminating terminals, thereby enabling 

25 reliable elimination of the static electricity. In addi- 
tion, since the static electricity eliminating structure 
has a satisfactorily high static withstand voltage, it 
is possible to prevent destruction due to static 
electricity of the memory card and the main de- 

3o vice. 



Claims 

35 1. A static electricity eliminating structure lor an 
electronic device to be connected to a main de- 
vice, comprising: 

an electronic device (i) including a circuit board (2) 
having input/output terminals (3) and an IC chip (4) 

40 mounted thereon, an upper and a lower metallic 
panel (6.7) sandwiching said circuit board (2) there- 
between through insulating spacers (5). said panels 
having printing surfaces and being electrically con- 
nected together through a built-in conductor mem* 

45 ber (8), said electronic device (1) further including 
a metallic surface portion (16) provided on the 
surface of either said upper or lower panel (6,7), 
said metallic surface portion (16) being electrically 
connected to said upper or lower panel (6,7), and 

so a connector (20) of a main device to which said 
electronic device (1) is connected, said connector 
having a resilient static electricity eliminating termi- 
nal (25) which is longer than connector terminals 
(21) of said connector and comes into contact at its 

55 distal end with said metallic surface portion (16) of 
the electronic device O), so that when said elec- 
tronic device is connected to said connector, the 
distal end of said static electricity eliminating termi- 
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nal (25) is brought into . press-contact with said 
metallic surface portion (16) of said electronic de- 
vice («)• 

2. The structure according to claim i , wherein said 
electronic device (1) is a memory card. s 

3. the structure according to claim 1 or 2. wherein 
a plurality of metallic surface portions (16) are 
provided on said electronic device (1). said con* 
nector (20) having a corresponding plurality of stat- 
ic electricity eliminating terminals (25). 'o 

4. The structure according to any of the preceding 
claims, wherein said metallic surface portion (16) 
and said static electricity eliminating terminal (25) 
are arranged in such a manner that a contact 
portion (25a) of said static electricity eliminating /5 
termmal (25) slides on said metallic surface portion 
(16). when said electronic device (i) is inserted into 

the connector (20). 
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© A static electricity eliminating structure for an 
electronic device to be connected to a main device, 
comprises an electronic device (1) including a circuit 
board having Inputtoutput terminals and an IC chip 
mounted thereon, an upper and a lower metallic 
panel (6) sandwiching said circuit board there- 
between through insulating spacers, said panels hav- 
ing printing surfaces and being electrically connect- 
ed together through a buiNn conductor member, 
said electronic .device (1) further including a metallic 
surface portion (18) provided on the surface of either 
said upper or lower panel (6), said metallic surface 
portion (16) being electrically connected to said up- 
per or lower panel (6), and a connector (20) of a 
(V) main device to which said electronic device (t) is 
^ connected, said connector having a resilient static 
0 electricity eliminating terminal (25) which is longer 

CO 

CO 
O 

o 



than connector terminals (21) of said connector and 
comes into contact at its distai end with said metallic 
surface portion (16) of the electronic device (1), so 
that when said electronic device is connected to said 
connector, the distal end of said static electricity 
eliminating terminal (25) is brought into press-con- 
tact with said metallic surface portion (16) of said 
electronic device (1). When the electronic device is 
connected to the connector, the distai ends of the 
terminals (25) are brought into presscontact with the 
metallic surface portions (16) before the input/output 
terminals are connected to the connector terminals 
of the connector, thereby enabling a satisfactorily 
high contact pressure and a satisfactorily large con- 
tact area to be obtained. 
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